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I. INTRODUCTION
• First, the PBC does not have full decision-making power over money supply targets and interest rate policy, and has only limited operational independence at the monetary policy instrument level. Thus, the central bank is constrained in the information and forward guidance that it can convey. At the same time, the PBC drafts and executes monetary policy and has some operational independence, such as in setting short-term interest rates through open market operations, short-term liquidity operations, or rates on standing-and medium-term lending facilities. However, key decisions need to be approved by the State Council (China's equivalent to a government cabinet).
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Approval is needed, for example, for changes in the benchmark interest rate, reserve requirements, and the setting of annual monetary aggregates. 6 For these key policy instruments, the PBC usually proposes policy plans when key economic indicators such as GDP growth and inflation deviate from the targets set at the beginning of each year by the State Council; the State Council then reviews the plans and makes the final decision (Huang, Ge, and Wang 2018) . The State Council also regularly approves the wording of the monetary policy stance (Box 1 explains terminology).
• Second, monetary policy decisions are the result of consensus-building among various stakeholders. State Council members have a broad range of economic and financial sector objectives, and requests for monetary policy changes can be submitted to the State Council not only by the PBC but also by other ministries or agencies. From the central bank's perspective, therefore, both the outcome and the timing of important monetary policy decisions are uncertain, limiting the PBC from providing forward guidance. As the implementing agency, the PBC publishes all monetary policy decisions. Also, important PBC personnel and budget decisions go beyond PBC's remit. The PBC governor is nominated by the premier of the State Council, approved by the National People's Congress (or its standing committee when the congress is not in session), and finally appointed and dismissed by the country's President. 7 The PBC budget, in turn, is part of the central government's budget and supervised by the financial department of the State Council.
• Third, China's monetary policy has numerous objectives. According to Law of the People's Republic of China on the People's Bank of China, "the objective of the monetary policy shall be to maintain stability of the value of the currency and thereby promote economic growth". The PBC is not an inflation-targeting central bank and its objectives in fact go beyond price stability. As the previous PBC governor stated, "the annual objectives of the PBC mandated by the Chinese government have been maintaining price stability, boosting economic growth, promoting employment, and broadly maintaining balance of payments" ). In addition, the 2017 PBC Work Conference called for monetary policy to balance among economic growth, economic reform, economic structure, household welfare, and financial stability. These multiple objectives often involve trade-offs and reduce transparency.
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As China's monetary policy framework is increasingly moving from using quantitative targets to a more price-based framework, effective central bank communication is becoming even more important. As summarized in Huang Ge, and Wang (2018) , the PBC's intermediate targets are threefold: quantity-based money supply and bank credit, as well as priced-based market interest rates. Successive waves of interest rate liberalization, which started with money market rates and culminated with the formal elimination of the ceiling on bank deposit rates in 2015, have facilitated the transition toward a modern pricebased monetary policy framework. While the process is not complete, the government in 2018 reiterated its commitment to deepen reforms to make both interest rates and the exchange rate more market based (Li 2018).
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The emphasis on quantitative targets has declined. Since 1994, China has had quantitative monetary targets. However, reflecting financial innovation and a rapidly changing financial system structure, its intermediate quantitative monetary target, M2, is correlated less and less with inflation and growth (Ma 2017) . In addition, the M2 outturn has deviated from the target over the past couple of years ( Figure 1 ). As a further indication that emphasis on quantitative targets has declined, the 2018 government Annual Work Report did not specify a specific target/projection for the monetary aggregate (M2), or credit aggregates (such as total social financing). Compared to previous Annual Work Reports, this was an important step forward. Instead, the language was more vague: "Our prudent monetary policy will remain neutral, with easing or tightening as appropriate. We need to make sure that the value of M2 money supply, credit, and aggregate financing ensue a reasonable, stable level of liquidity" (Li 2018). Government (2010 Government ( , 2011 Government ( , 2012 Government ( , 2013 Government ( , 2014 Government ( , 2015 Government ( , 2016 Government ( , 2017 ; CEIC.
Interest rate liberalization and other reforms have allowed the PBC to improve its policy framework. Focus is increasing on short-term money market rates, that is, the 7-day interbank pledged repo rate (DR007). 9 In the 2016, third-quarter Monetary Policy Executive Report, the PBC stated that "DR007 moves around the open market operation 7-day reverse repo rate. The DR007 can better reflect the liquidity condition in the banking system and has an active role to cultivate the market base rate". Although the PBC has not confirmed DR007 as the policy interest rate yet, it is closely watched by the market. The central bank uses open market operations (OMOs) and the corresponding 7-day OMO repo/reverse repo rate to signal policy changes. For example, from the end of 2015 until mid-2018, the PBC changed OMO rates on seven occasions, of which three coincided with increases in the U.S. Federal Fund's rate. Combined with interest rates for standing lending facilities and remunerated required/excess reserves, the monetary policy framework effectively provides a corridor, that is, an upper and lower bound (Figures 2 and 3) . 9 Compared to another 7-day repo rate, which covers nonfinancial institutions (R007), DR007 is the weighted average of participating banks. In April 2018, the PBC indicated its intention to move toward a unified interest rate framework. "In some aspects, the interest rates are 'running on two tracks', that is, there are benchmark interest rates for deposits and loans, while the money market rates are fully liberalized. We have eased restrictions on deposit and loan rates, and commercial banks have been offering deposit and loan rates higher or lower than the benchmark interest rate based on their operating conditions. As a matter of fact, the best tactic is for us to gradually unify the two tracks of interest rates, and we are doing just that in the market-based reforms" (PBC 2018a). Less than 6 months, 6 months-1 year, 1-3 years, 3-5 years, greater than 5 years Open market operations (OMO) repo and reverse repo Short-term collateralized loans/borrowing. Direct impact on interbank liquidity conditions. Currently, the 7-day reverse repo is used more frequently in practice, combined with the occasional use of the 14-day, 28-day and 63-day reverse repo; since 2013, the 91-day and 182-day repo are not used anymore; 21-day repo is rarely used. 
Money Market Rate Shibor
The reference rate based on the interest rates at which banks offer to lend unsecured funds to other banks in the Shanghai wholesale money market.
Overnight, 1-week, 2-week, 1-month, 3-month, 6-month, 9-month, 1-year R007
The weighted average 7-day repurchase rate for the whole market organization, including all pledged repurchase transactions in the interbank market, and does not limit trading institutions and underlying assets.
7-day

DR007
The weighted average 7-day repurchase rate in which deposit institution uses interest rate bonds as pledge in the interbank market.
7-day
FR007
Interbank fixing 7-day repo rate, a benchmark rate based on repo trading rate for interbank market. 
III. EVOLVING COMMUNICATIONS CHANNELS
PBC communication, though still evolving, takes place primarily through four main channels (Box 1 reviews key terms to describe China's monetary policy and use of window guidance):
• Monetary Policy Executive Report (MPER). First issued in 2001, the PBC now releases its MPER quarterly. It covers most recent monetary policy decisions; an analysis of output, prices, and money supply developments; information about important sectors; and assessment of prospects for China's macroeconomic development. Generally, report coverage is more backward looking, but increasingly it provides useful technical and operational information-often within boxes-and, even more recently, some forward looking information.
• Press release on monetary policy committee meetings. The first monetary policy committee meeting was in 1997 and the meeting now takes place at the end of each quarter. Since 2009, the PBC has published press releases one or two days following the meeting. The actual meeting dates, however, are not announced ahead of time and are only posted on the PBC's website following the meeting.
• Speeches and press conferences. Oral communication comprises public speeches by the governor and deputy governors, as well as press conferences. 10 Public officials regularly give speeches at public conferences or international central bank governor summits. While the contents center around the topics of the conference and cover the PBC's policy stance, sometimes speakers talk about future developments in a specific area. Press conferences are usually scheduled after policy announcements to further explain the rationale for decisions.
• Open market operation notices. To better explain the rationale of OMOs, daily notices have been standard since January 2016. 11 Increasingly, these notices provide contextual information by adding phrases such as "given ample liquidity, the PBC has intervened to keep liquidity stable."
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The PBC is committed to providing more timely information. In 2018, the PBC reiterated that it is committed to "continuously improve the central bank's credibility and transparency" and would "strengthen its policy interpretation and information disclosure, deliver its policy intensions in a timely way and reasonably guide market expectations" (PBC 2018a). As part of the response to the increasing demand for timely information, the PBC now also communicates regularly through social media, such as Weibo (China's Twitter equivalent). As Figure 6 shows, within only a few years the PBC has already reached a very large following in both absolute and per capita numbers, compared with major central banks.
Box 1. Communication Terminology Monetary Policy Stance
As in other central banks, the People's Bank of China uses specific terminology to communicate its policy stance. The signaling, however, is quite infrequent (usually during the Work Conference in December) and requires State Council approval.
Five categories can be identified 1 : (1) moderately loose, (2) moderately tight, (3) tight, (4) prudent, and (5) prudent and neutral. While categories (1) to (3) are straightforward, the distinction between "prudent" and "prudent and neutral" is more ambivalent, with the latter assumed to be somewhat tighter than "neutral". To visualize the potential relationship between the respective monetary policy stances and policy interest rates (the DR007 is one of the important benchmark rates, but has not yet been confirmed as a policy interest rate) , the following scoring is used: -1 for "moderately loose", 0 for "prudent", +0.5 for "prudent and neutral", +1 for "moderately tight" and +2 for "tight". In Figure 1 .1, the grey line shows the monetary policy stance, the blue line shows changes in the benchmark lending rate maturing in 6 months to 1 year, and the orange line is the 7-day reverse repo open market operations rate. Changes in language about the monetary stance in MPERs tend to be associated with changes in the benchmark interest rate; a positive change in the score, reflecting a tightening, is associated with an increase in benchmark interest rates (in the following quarter), and vice versa. However, as the figure shows, at times communication lags the actual decision about a benchmark rate change.
That terminology provides the PBC with significant flexibility and is reflected in the fact that during "prudent" monetary policy stance, the benchmark interest rate has both increased and decreased.
Window Guidance
In addition to written and oral communication disseminated publicly, the PBC provides "guidance" to financial institutions that impact their behavior. Among other things, this "window" guidance can be related to credit growth, lending to priority sectors, and so on. It can be an effective tool, but it undermines transparency and interest rates as the main signal of monetary policy conditions. (2008) is an early survey of the literature. Our paper follows much of this literature and relies on market-based event studies. 13 Specifically, we investigate whether PBC communication affects asset prices on China's financial market in a manner indicating that the communication contains information.
Some analysis codes the communication contents by subjectively assigning values to the texts that are perceived as dovish or hawkish (Jansen and De Haan 2005; Ehrmann and Fratzscher 2007; Berger, Nitsch, and Lybek 2006) , or using semantic orientation and text classification to quantify dimensions of the text (Lucca and Trebbi 2009; Hansen and McMahon 2016; Hansen, McMahon, and Prat 2018) . These techniques are useful in identifying the direction of communication and can augment the type of analysis that we undertake in this paper. However, two obstacles hamper applying these methods to the Chinese language. First, dictionary methods do not work well for China given the different language structure. Second, communication from the PBC, especially in public speeches, is non-committal and tends to be carefully drafted. Garcia-Herrero and Girardin (2013), compute subjective "hawkish" and "dovish" scores for previous PBC Governor ZHOU Xiaochuan and monetary policy committee member FAN Gang. But such a manual coding approach can only be applied to small amounts of communication and restricting the analysis coverage may come with the risk of biased results. Hence, we focus on the fact that PBC officials come out to speak more than we do on the content of their speech, but we believe that further text analysis is an important direction for future studies on PBC communication. (2010) compile indices reflecting the direction and intensity of the PBC's monetary stance based on the quarterly monetary policy executive reports and monetary policy committee meeting minutes. Sun (2013) studies the impact of PBC communication on the macroeconomy, including GDP, inflation, and industrial output. 13 A prominent paper in the event-study analysis of communication is Gürkaynak, Sack, and Swanson (2005) , which focuses on Federal Reserve monetary policy announcements. Kohn and Sack (2003) examined the effects of a broader set of Federal Reserve communications. Reeves and Sawicki (2007) carried out similar analysis for the Bank of England Inflation Report. More recently, Hansen, McMahon, and Tong (2018) show that central bank communication on risks and uncertainty are an important source of information for long-maturity yields. See also Tobback, Nardelli, and Martens (2017) . This paper contributes to the existing literature in the following ways: First, it comprehensively reviews China's unique institutional setting, which is paramount to understanding its evolving communication channels. Second, in addition to communication tools analyzed elsewhere (that is, quarterly monetary policy executive reports, quarterly monetary policy committee meeting minutes, as well as speeches and interviews), the study is novel in that it includes OMO notices. As discussed in Section III, the PBC considers these informative notices an important communication tool and started including them in 2016 (socalled "small notes" Short-term money market rates are an important focus for the PBC. We therefore analyze the effects of communication on the Shanghai Interbank Offered Rate (SHIBOR), the collateralized interbank repo rate between depository financial institutions (DR007), and the collateralized interbank repo rate between all financial institutions (R007). Moreover, we are interested in the impact of the PBC's communication on short-term and medium-term commercial paper (STN and MTN) , treasury bonds, and equity markets. The table 1 in Section II lists the details of these market rates.
To control for other factors that may affect market interest rate movements, we include (1) In case of the latter, we include changes in the benchmark interest rate, required reserve ratio, OMO, and other instrument rates, that is, the standing lending liquidity facility (SLF), short-term liquidity operations (SLO), medium-term lending facility (MLF), and the pledged supplementary lending (PSL).
Our event-study analysis covers trading days during 2013-17. We report summary statistics for the explanatory variables in Table 1 .1, including communication and control variables, and various market rates in Table 1 .2. On average, the PBC communicated with the market on about 25 percent of all trading days. Speeches or press conferences are the most common format of communication, taking place nearly every six trading days (16.1 percent of days in the sample). OMO information notices are next most frequent, occurring on 7.8 percent of the days, but they have become much more frequent since February 2017. Monetary Policy Executive Reports represent 1.6 percent, and monetary policy committee meeting minutes 1.5 percent.
16 On days with communication, the average interest rates of the key assets are higher, reflecting more communication towards the end of our sample, when interest rates had risen. The standard deviations of these rates seem to be larger for longer-and smaller for shorterterm assets than on days without communication.
We first plot the kernel density of the daily absolute change of the DR007 (Figure 7 ) and 3-month short-term notes (Figure 8 ) for various categories of communication. These plots show that both communication and control variables indeed have some impact on market prices. Surprisingly, minutes releases are associated with news for repo rates (DR007), but this effect is not reflected in short-term notes. Oral communication, PBC interest rate changes, and OMO notices are associated with relatively higher market reaction for both assets. 15 There are other regularly-held meetings at the central level such as the Politburo meetings, which may also have implications for monetary policy. By adding a dummy variable to indicate the date of the politburo meetings with economic issues discussed, we find that the politburo meetings do not significantly affect the financial market rates and this additional variable does not affect the results of PBC communication(results are available upon request). So we do not control the politburo meetings in the following analysis to keep a concise specification. 16 Since 2018, the PBC has already taken additional measures to further strengthened policy transparency and communication by timely responding to public concerns and guiding market expectation. For instance, to better explain the rational of OMOs, the PBC has released 85 pieces of notices during the 123 trading days in the first half of 2018. In addition, the PBC has strengthened traditional channels, such as more press conferences (17 press conferences or interviews during the first six months of 2018), deeper analysis and more informative Monetary Policy Executive Reports. 
V.1 Baseline Results: OLS Analysis of Communication News
First, we conduct an ordinary least squares (OLS) analysis by estimating the following equations:
These regressions, as in other event studies, identify the average reaction of market prices to the different types of communication events; the identifying assumption is that any systematic reaction on communication days is driven by the communication event. The dependent variable is, as for the Kernel densities, the daily absolute change in market rates. The advantage of using the absolute value is that we measure the market reaction to the communication irrespective of the direction of that reaction. The key test concerns the sign of the communication event dummy variable. When communication is associated with news, it would cause a market adjustment and thus positive β coefficient. If, however, a communication event systematically reduced the noise in the market, it would be associated with less market adjustment than on other trading days and our estimated β coefficient would be negative.
The key estimation results, correcting the standard errors using the Huber-White sandwich estimators, are presented visually in • First, as expected, policy instrument changes are associated with market news. However, PBC communication, in general, does not move the market too much, suggesting that the effectiveness of PBC communication is somewhat limited. As reflected in Table 1 .3, the coefficients of D(Rate Change) are significantly positive for all assets with maturities less than 3 months, while the coefficients of D(PBC Communication) are only significant for the volatility of 1-week Shibor and 1-month short-term notes. Communication slightly calms markets, but does not move the market much.
• Second, the release of quarterly monetary policy executive reports tends to reduce the volatility of short-term notes. It acts as an important channel for the PBC to communicate with the market, as it contains a lot of operational details and sometimes forward-looking guidance, though not very often. From Table 1 .3 and 1.4, MPERs are associated with a decline of 0.03 percentage points in the absolute change of 1-month short-term notes and 0.01 percentage points in that of 3-month short-term notes. • Third, oral communication of public speeches, as well as press conferences, appear to calm the market. As Table 1 .3 shows, oral communication is associated with a decrease in the market news of Shibor 1week, and 1-month short-term notes. Table 1 .4 shows that for the PBC's DR007 target rate, communication events by the governor, either speeches or press conferences, is associated with 0.023 percentage points less market movement. However, oral communication is irregular, and the timing of oral communication is usually determined by market conditions.
V.2 Effect on Volatility and the Timing of Communication
Even if there is no systematic effect on the average price in the market, another possibility is that communication events are associated with greater market volatility. OLS regressions do not separately model the volatility of the residuals; the regressions analysis above did correct the standard errors on coefficients for heteroskedasticity and autocorrelation. General Autoregressive Conditional Heteroscedastic (GARCH) models will allow us to address the possibility that time-series models may violate homoscedasticity (constant variance of errors). These models are used extensively in financial econometrics as higher frequency data tend to have periods of higher and lower volatility.
Specifically, we follow Nelson (1991), and explore the volatility effects of communication using an EGARCH methodology (a particular class of GARCH model).
The advantage of an EGARCH model over a GARCH model is that it ensures that the conditional variance is positive and allows for the asymmetric response of the volatility to good and bad news. Our EGARCH(1,1) specification features a conditional mean equation in which it is necessary to control for all the relevant variables that drive the mean to minimize the size and variance of residuals:
2 ) and contains any controls in the conditional mean equation. The conditional volatility equation, which measures the drivers of 2 , is:
where D(Comms ) indicates one of k included communication dummy variables, described above.
To study the volatility effects while also ensuring that the dependent variables are stationary, we use the daily change of interest rates as the main dependent variable (∆ ). (Earlier, we focused on the market news given by the absolute value of the change in the interest rate). Given that the communication variables are dummy variables which could have a positive or negative effect on the level of the interest rate (depending on the message in the communication), in the mean equation we control for the lag of the dependent variable (∆ −1 ) and the change in the 7-day repo rate, but not for the communication event dummies.
Instead, we allow the communication events to affect volatility. However, as the EGARCH model is a nonlinear model, it does not always have a smooth likelihood function that is easily maximized. To ensure convergence of our estimates, we explore more parsimonious models in this section than we did earlier. In particular, we first explore the volatility effects of each of the four main communication events as used in (1) above. We then explore a more disaggregated approach but focus on the marginal effects (over the average communication event) of D(MPER) and D(Oral -PBCGOV).
An average PBC communication is associated with higher volatility of short-term market rates (R007).
When we disaggregate the effect a bit further, we find that this association is particularly strong for speeches by the PBC governor. However, one needs to be cautious with the interpretation of these findings. Especially for ad hoc events (such as an irregular press conference or speech), it could be that the volatility in the market leads the PBC to feel the need to comment. Even if the comment is calming, volatility could remain higher than usual and so the event is associated with high volatility. The EGARCH attempts to control for this by modelling volatility as dependent on the volatility from the previous trading day as well as other covariates.
The alternative interpretation of these results is that the event causes this higher volatility. When the PBC initiates ad hoc communication, the markets get the message of the communication and that the situation was severe or worrying enough to warrant communication. Regular communication allows markets to focus on the message being delivered since the date for the message is set in advance as is the case with the Bank of England inflation report or U.S. Federal Open Market Committee meetings.
An advantage of the EGARCH is that it provides an estimate of the conditional variance (� ) from each asset market. Figures 11 and 12 show this estimated conditional variance for the 7-day repo market and the Treasury (3 year) market. These figures, augmented with indicators of speeches by the PBC governor, highlight that it is likely that both explanations are present in the data. In particular, speeches tend to be made irregularly and around higher volatility (as well as after the liberalization of interest rate markets in 2016). In some cases, the speeches are followed by increased volatility, and in others volatility falls from elevated levels. 
V.3 Use and Impact of OMO Notices
OMOs are the important way in which the PBC intervenes in the market. The transmission efficiency from OMO interest rates to the targeted market rates largely determines how monetary policy works. Like other central banks, the PBC conducts OMO frequently and publishes OMO notifications on its website. Usually OMO notices plainly state that the PBC has conducted OMOs at a specific interest rate and amount. The frequency of OMO actions is shown in Figure 13 as the teal triangles. In our sample of 1,249 trading days, the PBC conducted OMO interventions on 639 of them. Since March 2016, however, the PBC at times has added short sentences about market performance (that is, about liquidity and volatility) to explain the reason behind the OMOs, including information about the injection or withdrawal of liquidity, or even the reason for not intervening in the market. 17 These informative OMO notices, compared to the standard ones, are seen as "small notes" passed from the PBC to the market, and we identify it as a format of the PBC's communication. The dummy D(OMO Notice) takes the value of 1 when PBC publishes an informative notice, including brief rationales of the PBC's OMO decision. Otherwise the value is 0. There were 98 informative notices in our sample. The first two were in March 2016 and then there was another one in October 2016; they started regularly in February 2017. Many of the notices (68) are issued on days when the PBC does not conduct an OMO action and the notice explains the reasons for the lack of action.
The last type of market intervention by the PBC that we examine are changes to the OMO interest rate. We define the dummy D(OMO Rate Change) equal to 1 if the PBC changed any rates of the repo, reverse repo, and the PBC bill at any tenor. This differs from D(Rate Change) used previously, which documents, in addition to changes in OMO rates, changes in benchmark interest rates, the required reserve ratio, and the other instrument rates such as the short-term liquidity facility, MLF, and so on. In our sample, there were 37 trading days on which the PBC changed an OMO rate. All of these were associated with OMO actions on the same day, while only 2 of these occurred with OMO informative notices. The PBC OMO notices allow us to study the effect of their communication on monetary policy transmission efficiency. Efficient OMO transmission would ensure that interest rates in the market moved relatively in step with the rates engineered by the central bank through market operations. To explore this, we examine the co-movement of market interest rates (∆ ) with OMO interest rates and explore how this differs during the period during which the PBC was issuing informative notices. We define a dummy D(Notice Era), which is 1 during the period after which the PBC was regularly issuing these informative notices, that is February 2017. The reason to focus on the period of regular notices is that once the market comes to expect and understands such communication, a trading day without a note is informative. The specification we use is:
Without the interaction term, the estimated coefficient indicates that if the OMO rates increase by 1 percentage point (all rates are represented in percentage), the money market rates will increase by percentage points; stronger transmission of OMO rates would be captured by larger reaction of market rates, although values over 1 would indicate an overreaction. The estimated coefficient 2 , on the interaction term, captures the marginal change in this relationship in the era of the PBC issuing informative notices. A positive and statistically-significant 2 coefficient indicates that the PBC's communication from the informative OMO notice has strengthened the transmission efficiency from the OMO rate to the market rate.
The results are presented in Table 1 .7. The era of issuing informative notices has been associated with a stronger transmission of OMO rates to other market rates. Not unexpectedly, given we are looking at a 7-day reverse repo interest rate as the OMO rate, the results are strongest at the short end of the yield curve. Nonetheless, there has been a stronger co-movement, even with 1-year Shibor rates since the OMO notices have been issued.
A first concern is that the informative notice era coincides with the period following the liberalization. The overlap is not perfect; the PBC officially liberalized interest rates in October 2015, whereas the informative notices only became regular in February 2017. We consider two alternative approaches. First, we examine the correlation on the days on which an informative notice is issued; we replace D(Notice Era) with D(OMO Notice) in equation (5). 18 The results, not reported here for the sake of brevity, are similar. A second approach is to estimate the regression in equation (5) but limiting the sample to the period after October 2015.
Another concern might be that rather than strengthen the transmission, the notices have simply sped up the pass through from OMO interest rates to other market interest rates. The regression analysis above only considers the contemporaneous correlation between market and OMO interest rates. To explore the dynamic effects, we can allow for lags of OMO interest rates to drive the market interest rates. To limit the number of interactions, we need to estimate the following specification, estimated separately for the era before and after informative notices were regularly issued: 18 The alternative equation is: Table 1 .8 presents the relevant estimation results. We find that the transmission in the change of the rate is not simply about faster transmission. Instead, we conclude that the transparency from using informative OMO notices has strengthened the transmission channel from PBC intervention to the market. We believe that understanding the rationale behind the PBC's change in the OMO rate, or reason for not intervening in markets, tends to help the market understand the policy better and reduce the noise.
VI. POLICY RECOMMENDATIONS
Our empirical analysis suggests that while the PBC has made a number of important improvements to its communication, the timing for strengthening communication still further, and associated institutional changes, is propitious.
Institutional changes take time and require resources and political capital. But as China develops its financial system, particularly market-based financing, the need for transparent, clear, timely, and comprehensive communication will continue to increase. Failure to address existing institutional shortcomings may limit the benefits of liberalization and slow economic development.
While larger institutional changes will take time, practical actions could improve communication in advance. In fact, these suggestions are better if implemented in advance of or at least in tandem with greater operational independence. For example, the Bank of England first published its Inflation Report in February 1993 when it did not have control over U.K. monetary policy. When it became operationally independent in June 1997, the central bank's thinking and analytical tools were already well understood by the market. Lack of independence should hence not be viewed as a reason not to press ahead. As a matter of fact, certain "low-hanging fruit" could be implemented quickly:
• Making information available in a timely fashion, in one place, and in English would go a long way. This would also be consistent with the intention to make capital markets more attractive, as well as China's renminbi internationalization strategy, and its participation in global forums.
• Expanding PBC economic forecasting capacity and publishing forecasts regularly, as well as making information available about the associated framework and models. This would reduce surprises, making monetary policy more predictable. While the PBC's Research Bureau released economic forecasts in 2015 and 2016, each with a mid-year update, these were discontinued in 2017. Of course, strengthening forecasting would require appropriate resources and expertise; here the PBC could tap into the experience of modern central banks, as well as technical collaboration with the IMF.
• Holding regular press conferences. A regular communication mechanism could reduce information asymmetry between the central bank and the market and allow markets to better interpret decisions and hence reduce uncertainty. As with forecasting, it is useful to begin these efforts even in advance of greater operational independence. Such a process will help the PBC learn how to communicate with the market directly and to build credibility that will serve it well, if it is-as is warranted-to become operationally more independent.
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VII. CONCLUSIONS
Central banks are increasingly using communication as a lever of monetary policy and are often at the forefront of communication. The same is true for the PBC, which has taken important steps to improve communication. Given China's global footprint and stated policies to further liberalize its financial system and continue moving toward price-based monetary policy, further improvements in communication will be critical.
We assess the impact of PBC's communication on financial markets using four types of communication:
(1) the quarterly published Monetary Policy Executive Report, (2) the quarterly released Monetary Policy Committee Meeting Minutes, and (3) press conferences and speeches by governors and deputy governors; the fourth channel is novel and includes informative OMO notices. The daily absolute change of several market interest rates in the money and bond markets, as well as equity market prices, are calculated to represent market reaction. They are regressed on PBC communication and control variables to estimate whether PBC communication affects market reaction and volatility.
The empirical analysis highlights that communication can have important benefits and that greater central bank transparency and independence would help further improve PBC's effectiveness, including through forward guidance. The introduction of OMO information notices, for example, reduced volatility and improved monetary policy effectiveness. While some institutional changes are likely to take time, there are low-hanging fruits that could be adopted in the short term. For example, providing timely information in one place (in Chinese and English), expanding PBC forecasting resources and capacity, and holding regular press conferences would not only be helpful for monetary policy, but also increase the attractiveness of China's capital markets and advance renminbi internationalization.
In 2018, the PBC reiterated its commitment to further strengthen communication and transparency and has already taken additional steps, including through more press conferences and interviews, deeper analysis and more informative Monetary Policy Executive Reports, to guide market expectations.
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